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(54) R-Fe-(B.C) SINTERED MAGNET IMPROVED IN MAGNETIZABIUTY AND ITS 
MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an R-Fe-(B,C) 
sintered magnet improved in magnetizability by adding 
inexpensive additives other than expensive Dy metal or 
Tb metal, and its to provide manufacturing method. 
SOLUTION: A granular grain boundary phase is formed 
at a main phase crystal grain boundary, composed mainly 
of R2Fe14B crystals or a grain boundary tripple point, 
the grain boundary phase contains the fluorides of rare 
earth elements, and the R-Fe-(B.C) sintered magnet 
(wherein, R denotes rare earth elements, 50% or above 
of R is Nd and/or Pr) contains 3 to 20 wt.% fluorides of 
the rare earth elements. 
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±*S*rt-r«Md2Fei4Bfi««+©R&H5aiSa>*±S 

«t <t -r SR-Fe- (b. c> j&m&mE. 

[0 0 4 9] R-Fe-(B.C)*«tt«5-ca5-DT. ±fflttt 

Tba> -? v mits® t , ma) zt-yHifr&tot lto 
hzt Zft&t f -&R-Fe-(B. C) ^^$gffi5. 
[0 0 5 0] R-Fe-(B.C)»«««5-Cfc-3T, ±*Btti 
B?IIBi1SIC, Nd2Fei 4 B^ B B B 
t . NdA^DyR liTblcJ; ot B«4 $ ^fcNd2Fei 4BH 
$S B B B A<fti? Ltl^ C ,t £^mt-T-SR-Fe-(B. C) ^M$g 

[005 1] R-Fe-CB.Oi^jlfSfflffi-efcoT. ±«t|4 
Jf«i*^Ti***i, lWE±ffl«*>lcDyatf/XttTb 
lcJ:^TNdA<a«l**tfcNd2Fei4BS«SIIA<^**is MSB 

R^/XlotTblCj; o TNdA<M^*+l.fcNd2Fei4BM$SIIA< 

*<#6LTl»4Ct$R«i "^"-SR-Fe- (B. C) 

5. 

[0 0 5 2] R-Fe-(B.C)^ae»5ffi^^t»*lr. *tt 

'*5Ct. i&L, fiHB;1^|«3R<D^ir3~20SS%<D* 
±H3C^C73^ •V^<b■&!felA<#^4^Tt^■g)C t Zftmt? 
SR-Fe-(B.C)^«Sg»5. 

[OO 5 3] J*^^. llft£Nd-Fe-B£M£tt:5ffldfttft£ 

t. satB*±S7t^(D7^^b^»*t(Dra-c. «± 

(B.C)^fil$S»5 0 

[0 0 5 4] R-Fe-(B.C)^iI$g{SH-Cfcor> 3K#fflA< 

lc#^*iSWiB*±S5c^©7'>^-(b^£afiE-r-5* 
±Ht H5c*fl)«±a* dtC 4: £1#®l«»: T *R-Fe-(B. 
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[0055] >PU < 1 R-Fe- (B. C) S^ffi5(D±ffi 

« t ■? -&R-Fe- (b. o mmm&<D$&&j5mo 

[0 0 5 6] 

immmi <mifem-\>x\~<jvy* j rz.mxttmL 

*c31. 5Nd-1. OB-0.3AI-0. 04Cu(MS%)^&£7Kf£8?S$<t 

-^-y-'Tif- (FSSS;£) "Cai^) <ZH»t»;fc (Nd-Fe-B}Ji$gffiE 
5S££l83fc, Nd2Fei4B1ijgro±ffi^ B B B ieitNd'J v^ffi 

i:¥^*aS0. 2x/m(SEMtS^l3«fe y <DNdF3t»3fc 
$Sl!l?L»T*;I^ Lfc„ jl^ta^tfroNdFatSXDfi]^^ 

i*esti?Li*${s6fflL, m-etWzmmmtLx. ^r'j 

fco ;S#f#3fc£R I P (Rubber Isostalic Pressing);^ 

\z£vmm§£[i>i-Kffim$Lx, n&<p. 1070^1100 

*£&C0§Sjgl* N IvTft*. 7.4g/cm3ja±T-feofc„ 
i*^500-600°C-elB#F B m^*r-*DflftLfc^. I>'J- 
3fcft"CPSLT. 9mmx9mmx7. 2mm(7. 2mm<D^lSjA«{a^b§a 

S7>X^3»A<ISlS2lc^fci, <) 



[0057] ±££0)9x9x7. 2nm\z1)UX Lfc^lSS^Sroffi 

&frz>&iwR-£x—£m%-fflmx*$< ltuot. 

fil©iltJKiS*3W£U ^-CDfafilfi<tO)Jt<!: Lfc. CC 
T?!S«Hi <t 1*4. 5 T 0>m& £ EPttJ L tz £ 2 <D{& t L tz. 
-©iJS-C, Sffi^rtflgSBlc, *, <fc 5<t*100%f:zjl-f ■£ 

"To 
[0 0 5 8] 
[81 ] 





NdF„&*Effiftnfl; (fiS%) 


0 


5 


10 


15 


100% 

#(kOe) 


27.5 


20.9 


19.8 


18.7 



[ 0 O 5 9 ] a1A^ e,NdF 3 t»*^;SJa-r « C t y . 

[ooeo] <3felttt2>Jtlttt1 fcHCW&ftttMft 
Jfclc, 7ry*ft-&«Jt»5Kt Lt. DyF3t»^(^ptt)?4g$t) 
0.2jum)£;S£U DyF3t»^(DitJ^$0, 5, 10, 15. 20 
M«%©5«»<BSfit8*l=atLT. SJfcfcl 1 £ 1^ Cm 
&£Ltzo 5mm<Dm€;VI*frt>ft$&Ltz. 9x9x7.2ran 

o>tiLt£mG<Dnm&&» m Ltz&m&m. 2 1= 

[006 1] 
[S2] 





DyF s »*aS»Dft (11%) 


0 


5 


10 


15 


20 




27.5 


17.6 


15.4 


12.1 


12.1 



[0 0 6 2] S2^^DyF3**n^cfcy. NdF335*PfzJ:* 3 \Ztt^ 0 

£ l )£*\z&m&vmnmm£ti&zttfftfrz> 0 [oo64] 

[0063] B-H h U — cfc l J$2(D5 fjl!3i<D{fiffi [$3] 



(7) 
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DyF 3 
(*«%) 


BrCkG) 


iHc(k0e) 


(BH)max(MGOe 
) 


&j£(g/cm 3 ) 


0 


13.2 


12 


42.1 


7.51 


5 


11.9 


17 


34.0 


7.49 


10 


10.8 


27 


28.3 


7.44 


15 


9.3 


45 


20.7 


7.47 


20 


7.5 


50 


13.1 


7.50 



[0 0 6 5] « 31^-^51^ DyF3fl>^iDi(Dii»DlC 
«£-DTBrfc«fct>'(BH)maxliteT LTl>< i HcA<ig»D L 

tbTX£<UV. 15%jS»DICcJ; y45k0e, 20%;S*Dlc<fcy 

sokoeic t,mi-&o zo>£? &mm t>m^ itm^E £200 



[0 0 6 6] <Xtt«3>Xlfe«|1 ^nCttS«ft»3ti 



Lfc„ C0>4ffl^<D;l^^f>^iSLfc. 9x9x7. 2mm(D 

[0 0 6 7] 
[14] 



(S4%) 




l0O%taM-5«» 

(kOe) 


75%DyF s -25%NdF n 


14 


13.2 


80%DvF s -20%BaF 9 


14 


12.1 


55%DyF 3 -25%NdF s - 
20%BaF, 


13.5 


13.2 


87%DyF 9 -10%NdF 9 -3%LdF 


14 


13.2 



[0068] mtomskfr** mitz%;±m7vm<t£ 

t (Dm-S&mZ . Nd-Fe-B!l*$g52E5^^t»5Rl^^J!)D LT 

[0 0 6 9] /N°;U^.ffi^EPAOB-H h U— 9— lC«fc«* 
^8t5i}#t4©i¥ffilrJ;oT, S 4 Officii ,fc*;h.i30k0e 
fcLtO^Sffi:*i£}toTl'>.&;:,h. BaF2-*>LiF8};£0>;£ 
ft \z & o T t . Br ^ (BH) maxroteTI*3Et81£ Ji!c»(Diii*3& 



[0070] <ns£ffij4>* h'j -v^-vx h;ir-^Si 

Lfc27. 5Nd-3Dy-1Tb-0. 98B-3Co-0. 26AI-0. 05Cu-bal. Fe 

[0 0 7 1 ] 
[15] 





(11%) 


mm.m& ioo%j-^-r-5 

S£# (kOe) 


DvF a 


5 


16.5 


DyF, 


10 


15.4 



[0 0 7 2) SE5<7>$SHI<t. «lw*-TH:««*. 



[0 0 7 3] <HJ60ij5>SSi6Ml fc^l/Higffij2<7)Nd 
F3fc<t DyF335*ntt5(DttaMfc-y- > ^U:oint, EP 



(8) 
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[oo7 4] iut *mwommM2iz&z^ $2* 

<D 1 5%DyF3^JnffiB(D S E MiM £ IS "C i> 0 
C £>¥R<Pte3U*2000fgT? & •£> . 
[0 0 7 5] 0 143, &< JI*£fSi§&7!)<&#*gT-&.S 0 

Hfflia^©;*: £ $ // mx- fc -5 c <t a<#fr a „ 

[0 0 7 6] 02 (A) li. *§£BM<D^mW2lzgkZ>^ 
S2+(D10%DyF3^A0^50>S E M^J?£it^ ^-T^St? 
02 (B) It. 02 (A) ilsJtlSrOTE PMAt 

•rS)orNd<D^^^-r¥S-efey. 02 (c) i*. 0 

2 (A) tmm<DEPMA&T'lb-DTDy<DWfi$:7ik-? 

[OO 7 7] 02 (A) S<m;L-&f@il&A<*a£M8-c? 
fc-5>«, 02 (A) £02 (B) £ttM-r$£:, 02 

(B) tpT-Ndtf&l^mmt. 02 (A) -T?G< JE*.-S$S 

O&CIi:*^^*),, 02 (B) £02 (C) $ 

mmt&t. Ndtf^lvfiHE (02 (B) It. 02 

(C) Icfcl^TJKI&ltTl^o -ftffr*.. ttJMilc 



[0 0 7 8] Ztz. 02 (C) *y, ftRfttiL+OWA 

^C£A^A>?> <( C^xli, DyA<, g|DI*DyF3^£ L 
T, ±«fftT-a>*HBl::?*«E U Dy*<£*§*i^ 
nA^iffiia^-rtlctligjtL'C^r, WfrVlz. Nd*<±*B 
t^rt t> £fflia^tt^?£!b L T H o tz Z. t £ * t X ^ 

?Zt\t. C<D^iSl|^*T•DyA^tjtLrt^oTL^^^l^C<t 

[0079] £h>\Z. :7s/*tt. 02 (B) tf(DS<a 

-5 <!: C 5 IZ(D*i-ft& L T L * •& C £ *<{gi2 £ tlT l> -5 „ 
Lfci { ot. *ft^lcJ:o-C. NdF3^#A/-Cffi|$^+i-i)l4 

[OO8 0] #|gl3B©|iJgfllJ 1 £» 

[008 1] 
[«6] 



[0 0 8 2] 



NdF 3 15%^J0LTm 










Fe 


1.634 


1.422 


Nd 


66.561 


22.440 


Dv 


0.109 


0.033 


F 


26.867 


68.771 


0 


2.413 


7.334 


1 [S7] 




U L7tm^(* 2(?)4#S)f 03te#4S*5:^ 








Fe 


1.268 


1.054 


Nd 


68.384 


22.009 


Dy 


2.919 


0.834 


F 


29.361 


1.745 


O 


1.502 


4.358 



[0 0 8 3] <hk|$0ij>^ h'J '>7"+t^ HitTttSSL 
&t*Jx>> F5;HCJ: yt»S$L-C4#y=ia^^. 7-yf 



*<£fc$SffiSKo^T^tatt£l¥ffiLfc&3l£S8K* 
"To 
[0 0 8 4] 

[as] 
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100%fCif-r38t^ 

CkOe) 


31 .5Nd-O.98B-0.25Al-O.03Cu-balPe 


27.5 


26.5Nd-5Dy-0.98B-0.26Al-0.03Cu-balJf , e 


20.9 


27.5Nd-3Dy-0.98B-3Co-0.26A10.05Cu-bal.Fe 


19.8 


22.5Nd-9.3Dy-0.98B-0.27A]-0.03Cu-balPe 


17.6 



[0 0 8 5] m.8frt>2l<DZ.tt>mk>frV&2>o 

(1 ) Dy•^?>Tb*<^^^^TL^^^t^^^*^^>t^SSLfcSaq5^ 

(2) DyWbtftr&tplz-S&tix^&t. 5iffiffl8jm<5 

[0086] zoit&mtmc-Jsmx-. D^mny-jit 

NdDyFeB&SSja^ t. Dy £± < ^ £ t >{g:E££*»3fclcD 
yF3$^iD LtftS! LfcHJgfliJ 2 (DNdDyFeB^SmeiCO 
fi8S4>l~^*tt-SDy7c^roa (0i);Ll4. DyF3£10 
%5^ADLfci:#, &5*t^£;h<6Dy7clit<Dfil47.41tS 
%X-h&) izft LT, 1 00%5ffiS -5 ffiyH h Ltz 

HSBSlcqi-f. E3A%t>. DyF3<k LTDy^^JjD-T-S^ 
&£'PizDy££&AtiTt$< <feU *{814*SS6 
^*<*#l^Ci:*<B.H£j^-c3a.5 <> 03IZI4. Dy£#£fc 
L^^I-OUTi, NdFaro^DlC^oTt^filttA^* 

[O O 8 7] 



ic. mmuoy&mwb&mz&o & y it, osteins© 

[01] *fgBJ<DSJSfiiij2IC^^ s ^2 4"(D15%DyF3^ 

[0 2] (A) 14. *f6W(DSIJE«92lC^5, S2*<7) 
10%DyF33s»Dfi*:E<DS EMlifig^^ ^-t^S-efe y . 
(B) 14. (A) t mmWf 0)E P MA«fJb oTNdOTtf 

**«-r^K-c*y. (o i4. (a) tPitiif<DEP 

M A ^-C fc o TDy<75^?Jj ^^-T^Kt? 
[B 3 ] y vit®%,m<Dl3:l\ «£3fc;£T-ftg{ LfcNdDyFe 
Btt««S&i;. yvMmXZ. Dy££$ttlMfdFeBfft 
$gffiCffl#^|»*lciS*D LTfESg LfcNdDyFeB&fgJKS 



[B 1 ] 



01) 
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CODyS) 



0>y * Dy >*;t,£ LrjSJDD) 
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